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The zebrafish (Danio rerio) maxillary barbel is an integumentary
sense organ that contains skin, glands, pigment cells, taste buds, nerve
fibers, blood vessels and a putative lymphatic (LeClair & Topczewski,
2010, PLoS ONE). Like other zebrafish organs, the maxillary barbel can
regeneratemost of its tissues after amputation. However, little is known
about themolecularmechanisms that control this regeneration. FGFand
Wnt signaling are required for the control of zebrafish caudal fin
regeneration; due to the similarities between the fin and the maxillary
barbel, these regulatory networksmay play a role in barbel regeneration
aswell. A commonmethod tomanipulate gene expression in zebrafish is
to drive transcription using a heat shock promoter. By making simple
adjustments to standard small aquarium heaters, we have built an
inexpensive, hands-free system for inducing heat shock transgenics
within a conventional zebrafishhousing rack,while examining FGF/Wnt
signaling during barbel regeneration. Activating a dominant negative
fibroblast growth factor receptor (dnfgfr1) inhibited barbel regenerate
lengthbyanaverageof−46.5%andblockedbarbel regeneration ina few
individuals. Interestingly, zebrafish homozygous recessive for a point
mutation in fgf20a did not show any inhibition of barbel regeneration,
although this ligand is essential for caudal fin regeneration (Whitehead,
2005). To investigate the Wnt pathway, we will assay Wnt reporter
expression (Tg(TOP:GFP)), inhibit transcription factors involved in
canonical Wnt signaling (tcf3) and apply Wnt-specific small molecule
inhibitors. These observations will provide further insight into the
molecular mechanisms of vertebrate appendage regeneration.
doi:10.1016/j.ydbio.2011.05.343
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Bilateral symmetric tissues must interpret axial references to
maintain their global architecture during growth or repair. The
regeneration of hair cells in the zebrafish lateral line, for example,
forms a vertical midline that bisects the neuromast epithelium into
perfect mirror-symmetric plane-polarized halves. Each half contains
hair cells of identical planar orientation but opposite to that of the
confronting half. The establishment of bilateral symmetry in this
organ is poorly understood. Here, we show that hair-cell regeneration
is strongly directional along an axis perpendicular to that of epithelial
planar polarity. We demonstrate compartmentalized Notch signaling
in neuromasts, and show that directional regeneration depends on
the development of hair-cell progenitors in polar compartments that
have low Notch activity. High-resolution live cell tracking reveals a
novel process of planar cell inversions whereby sibling hair cells
invert positions immediately after progenitor cytokinesis, demon-
strating that oriented progenitor divisions are dispensable for
bilateral symmetry. Notwithstanding the invariably directional
regeneration, the planar polarization of the epithelium eventually
propagates symmetrically because mature hair cells move away from
the midline towards the periphery of the neuromast. We conclude
that a strongly anisotropic regeneration process that relies on the
dynamic stabilization of progenitor identity in permissive polar
compartments sustains bilateral symmetry in the lateral line.
doi:10.1016/j.ydbio.2011.05.344
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The ability of lateral-line neuromasts in the zebrafish to re-
generate hair cells throughout life without depleting other cell types
suggests the presence within these organs of stem cells and transit
amplifying cells. No specific markers of sensory hair-cell progenitors
or of the niche in which they reside have been described. Alkaline
phosphatase expression has previously been associated with stem
cells and progenitor cells in multiple systems. Here we identify a
specific isoform of alkaline phosphatase that is expressed at the poles
of the neuromast, the site from which new pairs of hair cells
originate. Enzymatic assays for alkaline phosphatase activity, in situ
hybridization, and immunofluorescence microscopy confirm the
expression of this isoform in a subset of cells associated with the
production of new hair cells. Transgenic lines expressing fluorescent-
protein reporters under the control of an alkaline phosphatase
promoter demonstrate dynamic interactions of alkaline phosphatase-
positive cells with dividing cells during neuromast regeneration. We
propose that alkaline phosphatase-expressing cells constitute a niche
for progenitor cells within lateral-line neuromasts. Further character-
ization of these cells and of the progenitors with which they associate
may offer insights into the regeneration of sensory hair cells and how
this might be achieved in the mammalian ear.
doi:10.1016/j.ydbio.2011.05.345
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Each step of retinal development and regeneration requires the
complex coordination of specific signaling mechanisms. NeuroD has
been shown to be essential for cell cycle progression, cell fate
determination, and differentiation of the vertebrate retina. Here, we
use the Tg(nrd:egfp)/albino zebrafish line to characterize in vivo
expression of neuroD . Using immunohistochemistry and in situ
hybridization, we compare nrd:egfp transgene expression to that of
endogenous neuroD and known cell-specific markers. Consistent
with previous in situ data, we show that during retinal development,
the nrd:egfp transgene is not expressed in proliferating neuroepithe-
lium, but is visualized in cells as they differentiate into specific retinal
neurons. Following differentiation, transgene expression persists in a
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